Clinical isolates of Cundidu guilliermondii that were investigated by isoenzyme and randomly amplified polymorphic DNA analyses represented two distinct species. The two species were distinguished on the basis of delayed fermentation of galactose. The larger group of isolates was closely related to the anamorph C.
Candida guilliermondii (Castellani) Langeron et Guerra was described by Castellani as a yeast that was obtained in culture from expectorated material associated with tea factory cough (bronchomycosis) in Sri Lanka (8) . It was first named Endomyces guilliermondii and was discriminated from other yeasts on the basis of a physiological profile which included failure to ferment fructose, maltose, and galactose. Endomyces negrii, which was later brought into synonymy (IS), was also obtained from individuals with bronchomycosis but differed from E. guilliermondii by weakly fermenting galactose (8, 9) . Mating of isolates showed that the teleomorph of C. guilliermondii was an ascomycetous yeast, Yamadazyma ( = Pichia) guilliermondii (41) . This relationship was confirmed by the demonstration of DNA complementarity between the type strains representing the anamorph and the teleomorph (17) .
Since C. guilliemzondii was first described, a considerable number of yeasts with somewhat similar phenotypes have been reported and, in many cases, have been assigned new names. These yeasts include isolates obtained from clinical and environmental sources and isolates that are being investigated for the production of riboflavin or citric acid (16) . Taxa which have been brought into synonymy with C. guilliermondii have been listed previously (2) , and over the years the taxonomic relationships of these taxa to C. guilliemzondii have been summarized in a variety of monographs (13, 25, 26, 39) . In some cases, cultures of the type or authentic strains no longer exist; taxa which fall into this category include E. negrii (see above), Monilia pseudoguilliermondi ( = Monilia guilliermondi var. pseudoguilliermondi) (which differed in its ability to clot milk and was not accepted as a distinct species by Diddens and Lodder [ 13] ), Candida paranensis, Monilia muhira, and Monilia lustigi. Other taxa that have been brought into synonymy are represented by living cultures.
Recently, Bai studied a limited selection of isolates identified as C. guilliermondii and was able to identify two groups of organisms which differed in their electrophoretic karyotypes and DNA base compositions (1) . Bai used the differences in these characteristics to define Candida fermentati (Saito) Bai as a species distinct from C. guilliermondii. However, he was not ~ able to detect phenotypic characteristics that were useful for distinguishing the two species, and he did not examine all of the taxa that had been brought into synonymy with C. guilliermondii.
In this study, we used isoenzyme and randomly amplified polymorphic DNA ( W D ) profiles to analyze a panel of clinical and environmental isolates that have been named C. guilliermondii. We found that there is substantial genetic heterogeneity within this set of organisms and that C. fermentati is not unusual in clinical specimens. The synonyms of C. guilliermondii and C. fementati are defined below, and a phenotype that is based on fermentation of D-galactose appears to be useful for distinguishing these species. In addition, we describe additional groups within the panel of strains identified as C. guilliermondii.
(Some of the results of this study have been presented previously [34] .)
MATERIALS AND METHODS

Fungi.
Isolates that were originally identified as C. guilliemzondii are listed in Table 1 . These organisms were obtained from the American Type Culture Collection (ATCC), the Centraalbureau voor Schimmelcultures, the Agricultural Research Service Culture Collection at the National Center for Agricultural Utilization Research, U.S. Department of Agriculture, Peoria, Ill., the collection at the New York State Department of Health, Albany, and Donald G. Ahearn, Georgia State University, Atlanta. The basic methods used to confirm the identities of the strains were analysis of morphology following growth on Sabouraud and cornmeal agar media and growth in a API 20C kit (bioMerieux Vitek, Hazelwood, Mo.) to obtain a carbohydrate assimilation profile (7).
Only isoenzyme profile analyses, MI 20C profile analyses, and fermentation tests with glucose and galactose were performed for strains MCO 1557 through MCO 1563T (T = type strain). The remaining strains were investigated for these characteristics and for additional properties by using the methods described below.
Isoenzyme analysis. An isoenzyme analysis in which native discontinuous polyacrylamide gel electrophoresis was used was performed by previously described procedures (15, 19, 20) . Briefly, isolates were inoculated into 250-ml Erlenmeyer flasks containing 100 rnl of broth (yeast nitrogen base without amino acids [YNB] [Difco Laboratories, Detroit, Mich.] supplemented with 0.1 M sucrose and 0.03 M mannitol) and incubated in a rotatory shaker for 3 days at 28°C and 150 rpm. Washed yeast cells were then broken with glass beads in the presence of 2.0 mM phenylmethylsulfonyl fluoride and centrifuged at 13,000 X g. The supernatants were used as the sources of enzymes, and their protein contents were assayed by the method of Bradford (5) .
The chromogenic reagents used to detect enzyme activity were those listed by Lin et al. (24) . The enzyme activities analyzed by using 7.5% (wtivol) polyacrylarnide gels were malate dehydrogenase (EC 1. RAPD analysis. Yeasts that were cultured as described above for the isoenzyme analysis were centrifuged at 2,000 X g for 10 min, and 200 pl of each cell pellet was transferred to a 1.5-ml microcentrifuge tube. The yeasts were washed once with 100 mM Tris hydrochloride (pH 8.0), and then the DNA was extracted and purified. The DNA was prepared for RAPD analysis as described previously
The following primers used for PCR were obtained from J. R. Hobbs, University of British Columbia, Vancouver, British Columbia, Canada: UBC32 (5'-
UBC745 (5'-GGGAAGAGGG), UBC747 (5'-CCACCAACCC), and UBC754
When the RAPD analysis was performed, a single 10-mer primer was used with C. guilliemondii DNA in a PCR having a 94"C-36"C-72"C cycle: the PCR products were then analyzed by agarose gel electrophoresis (21) .
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Isoenzyme patterns produced by members of C. guilliermondii groups I through IV. Lanes 1 through 3 and 6 through 8, group I strains MCO 1442' , MCO 1459, MCO 1536, MCO 1461, MCO 1462, and MCO 1463, respectively; lane 4, group I11 strain MCO 1440; lanes 5 and 9, group 2 strains C. frrmentati MCO 1441 and MCO 1464, respectively; lane 10, group IV strain MCO 1538. a-Man, a-mannosidase: a-Glu, a-glucosidase; P-Glu, P-glucosidase; CAT, catalasc; EST, a-csterase; MDH, malate dehydrogenase.
Slime production. Slime production was determined by using a modification of the test established for coagulase-negative staphylococci (11, 12) . The tubes were incubated at 37°C for 24 h without movement and then in a reciprocal shaker at -140 rpm, after which the broth was removed and the walls of the tubes were stained with safranin. Staining was scored as negative to weak, moderate, or heavy.
Proteinase detection. Secretion of proteinase by C. guilliermondii on bovine serum albumin (BSA) agar was tested by using a semiquantitative screening procedure (24) similar to that described by Ruche1 et al. (31) . The inocula were prepared from 24-h cultures on Sabouraud dextrose agar. Colonies were resuspended in sterile distilled water to a turbidity equivalent to a no. 0.5 McFarland standard. Yeast suspension samples (5 PI) were inoculated onto BSA agar plates, and the cultures were incubated at 24°C for 3, 6, 9, 12, 15, and 20 days. Proteolysis of BSA was visualized by staining with 0.1%, naphthol blue black (Sigma) in 3.5 M acetic acid and was scored in the manner described by Lin et al. (24) .
Esterase detection. To detect esterase activity, modified substrate agar plates were used (32, 37) . The polyoxyethylene sorbitan substrates Tween 20, Tween 40, Tween 60. Tween 80, and Tween 85 (Sigma Chemical Co., St. Louis, Mo.) were added separately to Sabouraud liquid modified medium (Difco) to a final concentration of 1% (vol/vol). Overnight cultures were transferred to the substrate test medium, and the plates were incubated at 37°C in a humid environment and observed at various times for up to 20 days. Lipolytic activity was detected by inspecting the plates for zones of precipitation around the colonies.
Killer activity. The C. guifliemzondii isolates were tested for killer activity against either Candida albicans MCO 261, an adenine auxotroph (SGY 126: ade2) obtained from D. R. Kirsch, Squibb Institute for Medical Research, Princeton, N.J., or Saccharomyces cerevisiae MCO 182, a uracil auxotroph (TH2-9A: mnn2 ura3) obtained from C. E. Ballou, University of California, Berkeley. The target yeasts were grown on Sabouraud dextrose agar and then suspended in sterile distilled water, and the turbidity was adjusted to a McFarland standard of -2. Then 1-ml portions of the suspensions were spread onto petri dishes containing SD agar (6.7 g of YNB [Difco] per liter, 20 g of glucose per liter, 15 g of agar per liter), which was buffered at pH 4.5 with 100 mM phosphate-citrate (30) , and the excess liquid was removed after 5 min. Each strain of C. guilliermondii was streaked onto the dry agar as described previously (30) . The plates were incubated at 24°C for 48 h to allow growth of C. guilliermondii, and then adenine (1.2 mg/ml) or uracil (2.4 mg/ml) was added by filling six or seven wells (diameter, 8 mm) that had been cut into the agar. Addition of these nutrients enabled the auxotrophic target yeasts to grow. Following an additional 24 to 48 h of incubation, the plates were inspected for killer activity (30) .
Physiological tests. A number of physiological tests were used mainly because their results had been reported to be variable in previous studies on C. guillirrmondii (2, 26) . To test for assimilation, yeasts were inoculated into broth containing D-glucose, melibiose, galactitol, glycerol, D-ribose, or D-arabinose as a sole source of carbon. For fermentation studies, D-glucose, [>-galactose, methyla-D-ghcopyranoside, and raffinose were used, and the cultures were incubated at 30°C (38) . To test for assimilation of compounds as sole sourccs of nitrogen, we used an auxanographic method in which a solution of uracil, adenine, potassium nitrate, potassium nitrite, D-glucosamine, L-lysine. thiourea, or creatinine was added to a well cut into yeast carbon base (Difco) agar o n which C. guilliermondii had been plated as a lawn (38) .
CHROMagar. Isolates were incubated at 30°C for 24 to 72 h on CHROMagar (CHROMagar, Palm Harbor, Fla.). The medium was prcpared by mixing CHROMagar powder with distilled water and heating the preparation to boiling, which melted the agar; then the medium was poured into petri dishes. The color of the resulting colonies was recorded (29) .
Antifungal agent susceptibility test. An antifungal agent susceptibility test was performed by a macrodilution method described by Fromtling et al. (14) , with the minor modifications described by Lin et al. (24) . The tubes were incubated without shaking at 30°C for 48 h. The lowest concentration of an antifungal agent associated with no visible growth in a tube was considered the MIC.
Rapid identification kits. The RapID Yeast Plus System (Innovative Diagnostics Systems, Norcross, Ga.) and the Microscan Rapid Yeast Identification Panel (Baxter Diagnostics, Deerfield, Ill.) were used according to the manufacturers' instructions.
RESULTS
All of the strains produced yeast cells and filaments, usually clearly pseudohyphae, on corn meal agar, although in some cases the filaments were sparse. Initial studies in which isoenzyme analysis was used demonstrated the presence of apparently unrelated organisms among the C. guilliennondii strains obtained from the ATCC. While all of the strains were tested, the results obtained for only a selection of the strains and enzymes employed are shown in Fig. 1 , in which the ATCC isolates represent four groups. Several strains resembled the type cultures of C. guilliennondii and Y. guilliermondii, but the patterns obtained for several enzymes, including a-mannosidase, a-glucosidase, catalase, a-esterase, and malate dehydrogenase, placed MCO 1441 and MCO 1464 in a separate group (group 11). The strong P-glucosidase activity visible in Fig. 1 was not observed for all of the isolates in group 11. Another distinctive group, group IV, was readily detected by using the isoenzyme patterns obtained for MCO 1538. The API 20C biotype of this strain was quite different from the API 20C biotypes of the other strains. The single strain in group 111, MCO 1440, had features of both group I and group I1 in some of its enzyme patterns but could not be clearly assigned to one of these groups. Another isoenzyme-defined group, not shown in Fig. 1 , was represented by C. guilliemondii var. capophila MCO 1563T (Table 1) .
The clinical isolates, many of which had been sent for identification to the New York State Department of Health, belonged to C. guilliemondii groups I and 11. Most of these strains had isoenzyme profiles consistent with group I, but the profiles of three of the clinical isolates in the panel, MCO 1441, MCO 1550, and MCO 1552, were group I1 profiles ( Table 1) . The distinctive isoenzyme and cellular protein patterns that distinguished group I from group I1 were produced by both clinical isolates and some non-clinical reference strains (Fig. The same groups were detected when RAPD profiles were used. The somewhat intermediate nature of group 111, which had been noted when the isoenzyme patterns were examined, was confirmed by the RAPD analyses; MCO 1440 (group 111) exhibited some similarity to group I1 when primers UBC710 and UBC739 were utilized, but it did not resemble group I1 when primer UBC740 was used (Fig. 3) . However, when the remaining 31 primers listed in Materials and Methods were used to obtain FZAPD patterns for the group I11 isolate, all but two patterns separated MCO 1440 from strains representing groups I and I1 (MCO 1459, MCO 1460, MCO 1441, and MCO 1464). The results obtained with primer UBC713 suggested that MCO 1440 has affinity to both group I and group 11, and the results obtained with primer UBC715 suggested that MCO 1440 has affinity to group I1 (data not shown). The group IV strain, MCO 1538, was clearly discriminated from groups I, 11, and I11 in all cases.
2).
A number of different Candida species were compared by RAPD analyses in which primers UBC710, UBC739, and UBC740 (Fig. 4) and primer UBC32 (data not shown) were used. None of these species exhibited a clear resemblance to any C. guilliemondii group.
Phenotypic characteristics of groups. A number of tests were performed to distinguish the C. guilliemondii groups phenotypically and to investigate characteristics that have been suggested as characteristics that play a role in determining the virulence of pathogenic yeasts. These tests included tests for production of slime and formation of extracellular proteinases.
(i) Slime production. Initially, four media were tested for the ability to detect slime production by C. guilliemondii. Slime production was inhibited by shaking the cultures in Sabouraud and YNB broth media that contained 8% (wthol) glucose. In contrast, slime production was more pronounced in shaken cultures than in unshaken cultures when Sabouraud broth containing 2% glucose was used. Glucose-enriched YPD broth was quite variable in its support of slime production, both in still cultures and in shaken cultures. Given the well-defined medium provided by unshaken, glucose-enriched YNB broth, this medium was used to screen the strains. Table 2 shows the slime production results. The majority of the strains in groups I and I1 produced slime, and slime production was associated with both clinical and environmental isolates. Neither the group I11 strain nor the group IV strain produced slime.
(ii) Formation of proteinases. Proteinase production was generally weak or not detectable. After 12 days, only MCO 1467 produced a distinct zone, and after 20 days an additional 4 of the 23 group I strains appeared to be positive (score, 1+) (24) . None of the strains belonging to the other groups were positive after 12 days, although a single group I1 strain, MCO 1464, showed evidence of weak activity after 20 days of incubation. In contrast to the limited activity associated with C. guilliermondii, after 12 days both Candida parapsilosis MCO 846 and MCO 847 exhibited obvious proteinase activity (score, 2+) (24) .
Esterase. Minimal esterase activity was detected on agar media containing Tween 20, Tween 60, or Tween 80. Thus, this test did not allow us to distinguish C. guilliemzondii groups I and 11.
Killer activity. Both of the target strains used were auxotrophic mutants. This allowed us to suspend the growth of these organisms for 2 days in an attempt to increase the assay's sensitivity for inhibitory compounds. Weak inhibitory activity was produced by group IV isolate MCO 1538 (Pichia ohmen') when it was tested against C. albicans and S. cerevisiae. Weak inhibitory activity was observed with C. guilliermondii MCO 1459, MCO 1460, and MCO 1525 (group I strains) when these organisms were tested against C. albicans, but no activity was observed when S. cerevisiae was the target. The activity was detectable in media buffered at pH 4.0, 4.5, and 5.0 but not in media buffered at pH 6.0 or 7.0. These results did not establish a useful phenotype for discriminating C. guilliemzondii groups I and 11.
Physiological tests. In the sugar assimilation and fermentation tests done in broth that were performed to distinguish C. guilliermondii group I from group 11, the only difference found was a difference in the ability of the strains to ferment Dgalactose after prolonged incubation. After 21 days at 30°C, all of the group I1 strains had produced gas, as had C. guilliermondii MCO 1538 (group IV) and MCO 1563T (group V), whereas no C. guilliemzondii group I or I11 strain had this phenotype. Fermentation of D-glucose was detected within 21 days for all strains belonging to groups I through V.
In tests performed with all of the strains except strains MCO 1557 through MCO 1563T (see Materials and Methods), D-raffinose was fermented by all of the strains except two group I strains (MCO 1463 and MCO 1525), and gas was detected after 6 to 18 days. None of the strains fermented methyl-a-Dglucopyranoside. All of the strains assimilated D-glucose, glycerol, D-arabinose, and dulcitol. The majority of the group I strains (20 of the 23 strains tested) and the group I11 and IV strains were positive for assimilation of glycerol after 3 days, and the remainder of the group I strains were positive after 6 days. In contrast, the group I1 strains were not positive for glycerol assimilation until after 6 or more days. Assimilation of D-arabinose was typically more rapid with group I1 strains than with group I strains. Five of the six group I1 strains were positive after 3 days, and the remaining strain (MCO 1550) was positive after 10 days. Only 2 of the 23 group I strains (MCO 1459 and MCO 1467) were positive for arabinose assimilation after 6 days, and the remainder of the group I strains were positive after 10 to 15 days.
API 20C profiles and characteristics on CHROMagar.
Most of the API 20C profiles (Table 1) appeared to be very similar, and typically these profiles had biocode 6776 373; the only exception was the profile for C. guilliemondii var. soya MCO 1538 (group IV). This strain also appeared to be quite distinct on CHROMagar, on which it produced blue colonies similar to Candida tropicalis colonies. All group I, 11, and I11 strains produced pink colonies. Antifungal agent susceptibilities. The numbers of strains that were inhibited by different MICs of antifungal agents are shown in Table 3 . The pronounced overlap of MICs that characterized the C. guilliermondii group I strains and the group I1 strains did not allow discrimination of the two yeast groups on the basis of antifungal agent susceptibility.
Rapid identification kits. The results obtained with rapid identification kits are shown in Table 4 . Only 10 group I strains were used in these tests. We found no obvious characteristics that differentiated the biotypes of C. guilliermondii belonging to groups I, 11, and 111. MCO 1538 (group IV; P. ohmeri) had a distinct Microscan Rapid Yeast Identification Panel biotype with unique scores in the third and fifth positions which reflected a lack of production of esterases hydrolyzing glycyl-Larginine 4-methoxy-6-naphthylamide and L-histidine P-naphthylamide, and the group V strain had a unique RapID Yeast Plus score in the third position of the biotype that reflected its failure to produce a-glucosidase and its production of an N-acetyl-6-D-galactosaminidase. Otherwise, the biotypes for all strains were similar, and, notably, groups I and I1 were indistinguishable.
Taxonomy of C. guilliermondii group 11. The demonstration that there were distinct genetic groups among the strains led us to investigate which of the taxa that had been brought into synonymy with C. guilliermondii were found in each of the groups. Table 1 shows that many of the synonyms suggested in The Yeasts: a Taxonomic Study (26) Candida negrii was considered a valid name for C. guilliermondii group 11, for the original description of E. negn'i included weak fermentation of galactose as a characteristic (8) . We chose not to use this name because we found that in order for fermentation of galactose to be useful for distinguishing C. guilliemondii groups I and 11, it is necessary to use a temperature of 30°C for the test. The use of either a higher temperature or a lower temperature does not give clear-cut results (22) . It is not clear whether an incubation temperature of 30°C was used in the fermentation tests used to describe E. negrii (8) . Other potential difficulties associated with the use of fermentation tests with D-galactose are discussed below. Given our incomplete understanding of the yeast described as E. negrii, a taxon for which no type strain appears to have been deposited, we recommend that yeast isolates which are identified as C. guilliermondii and which have RAPD and isoenzyme profiles that place them in group I1 should be named C. fermentati (Saito) Bai (1) .
Status of the type strain of Y. guilliermondii. Strain CBS 2031 (= MCO 1525 = ATCC 58070) was defined as the type strain I  I  I  I  I  I  I  I  I  I   I1  I1  I1  I1  I1  I1  I1   111   IV   V   502307  522317  506137  502237  502337  502137  502337  502137  502337  502337   506507  502337  502537  506537  506117  506517 
DISCUSSION
The use of molecular genetic procedures has resulted in detection of several groups of organisms among the organisms identified as C. guilliermondii. Group I is represented by the type strains of Y. (= P.) guilliermondii and C. guilliermondii.
The synonyms for this taxon include C. parapsilosis var. tuxtlensis, C. parapsilosis var. tokyoensis, C. guilliermondii var. japonica, Candida mamillae, and Candida amidevorans. This group is common among clinical isolates and has also been detected in the environment (Table 1) . No group I strain has been found to ferment galactose within 21 days at 30°C.
Group I1 also includes strains that were obtained from clinical specimens. In contrast to the group I strains, the group I1 strains produced gas during fermentation of galactose; however, this fermentation could be slow and might not become apparent before 21 days of incubation. The type strain of this group is the recently named organism C. fermentati CBS 2022 (= MCO 1561), which was originally obtained from the air in Japan (33) . Another strain, strain ATCC 22995 (= MCO 1439), which was originally named Torulopsis kestoni, was also obtained from air samples (35) . Other synonyms for C. fermentati are Trichosporon appendiculare, which was obtained from a clinical source (3), and C. guilliermondii subsp. galactosa (nomen nudum), which was applied to a strain deposited for patent purposes (16) . In addition, the original description of C. paranensis stated that the species fermented galactose (28); therefore, this name should be considered a synonym of C.
fermentati.
The distinction between C. guilliermondii (group I) and C. fermentati (group 11) based on delayed fermentation of galactose may not be absolutely reliable. Wickerham reported, in his analysis of 16 sexually reactive strains of C. guilliermondii that were presumably group I strains, that galactose was "seldom" fermented (40) . Furthermore, in contrast to our findings, other researchers working with group I1 strains have failed to detect fermentation of galactose despite incubation for 15 or 21 days (3, 33, 35) ; however, fermentation of galactose was a significant property that was used in the naming of C. guilliermondii subsp. galactosa (16) . It is difficult to explain the differences between our results and those of other workers; however, over the years, there may have been slight changes in medium components, or strains may have developed altered phenotypes after being held in culture. Such changes have been recognized commonly; indeed, Castellani stated, "It must be remembered that a certain number of fungi of the genus Monilia have not permanent sugar reactions and can be trained to ferment sugars which they do not ferment when recently isolated, and therefore for purposes of classification and comparison such fungi should be investigated using only recently isolated strains" (10) . Similarly, we noted changes in the morphology of the type strain of Candida haemulonii when a laboratory culture was compared to its original description (23) .
Groups I11 through V were studied by using single strains (Table 1) . Group I11 exhibited some similarities in its RAPD and isoenzyme patterns to the group I strain and the group I1 strain. The taxonomic status of this group requires further investigation. Group IV is represented by a single strain that has been misidentified; the phenotype of this strain is clearly that of Yamadazyma (= Pichia) ohmeri, and its identity has been confirmed by an isoenzyme analysis performed with a panel of authentic strains which included the type culture of Y. ohmeri, NRRL Y-1932 (22) .
In view of the reported DNA homology shown by C. guilliermondii var. carpophila (group V) and C. guilliermondii group I (27) , it is surprising that the isoenzyme patterns of groups I and V are so different (data not shown). Indeed, these patterns suggest that the two groups may represent distinct species, and this could be supported by the rather different G + C contents of the group I and V DNAs (27) .
Our research shows the value of protocols in which genotypic characteristics are used for classifying yeasts. As we have reported for other Candida species (42), many taxa appear to contain genetically distinct organisms; therefore, descriptions of a taxon's properties can represent combinations of characteristics associated with different species. Genotypic characteristics clarify the number of species present in a taxon and also can be used to validate the application of selected phenotypes to taxonomy under conditions where few phenotypes are available to separate species. In the current example, C. fermentati is distinguished from C. guilliermondii group I only by the fermentation of galactose, a test that can require up to 3 weeks of incubation before a result is obtained. Although these species are genetically distinct, the results obtained for markers with potential clinical significance, such as production of extracellular proteinase or slime and susceptibility to antifungal agents, showed that they are extremely similar and suggest that they might exhibit similar pathogenic potentials.
Some other clinically important yeast species are discriminated largely by using molecular genetic procedures; thus, Candida dubliniensis resembles C. albicans (36) . Neither C. dubliniensis and C. albicans nor C. fermentati and C. guilliermondii are likely to be routinely discriminated from each other in most clinical laboratories. Because of this, the taxa C. guilliermondii and C. albicans may best be considered species complexes rather than discrete species. The development of convenient procedures in which genetic characteristics are used for primary identification of isolates would be of great value for discriminating phenotypically similar organisms that differ genetically.
